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(54) [Title of the Invention] Organic LED element and its manufacturing method, and 
organic LED display 
(57) [Summary] 

[Problem] It is an object of the invention to provide an organic LED element and an 
organic LED display, in which electrodes are not short-circuited and which are 
inexpensive and capable of full color display with a superior display quality. 
[Means for Solving the Problem] The aforementioned problem is solved by an organic 
LED element having a first electrode, an organic LED medium, and a second electrode 
sequentially formed over a substrate, and a tapered partition formed over the substrate 
or the first electrode, characterized in that the partition has a skirt portion in the vicinity 
of the substrate or the first electrode and the skirt portion has a depressed surface, and 
its manufacturing method. 
[Scope of Claim] 

[Claim 1] An organic LED element comprising a first electrode, an organic LED 
medium, and a second electrode sequentially formed over a substrate, and a tapered 
partition formed over the substrate or the first electrode, 

wherein the partition has a skirt portion in the vicinity of the substrate or the first 
electrode; and 

wherein the skirt portion has a depressed surface. 
[Claim 2] The organic LED element according to claim 1, 

wherein the depressed surface is formed of a circular arc surface or an elliptic arc 



2/27 



English Translation of JP200 1-35 1787 

surface; and 

wherein an angle formed by a tangent line of a portion in contact with the circular arc 
surface or the elliptic arc surface of the substrate or the first electrode, and the substrate 
or the first electrode is 60° or smaller. 
[Claim 3] The organic LED element according to claim 1, 

wherein a cross sectional shape of the whole partition is a part of a trapezoid, a triangle, 
or a circular arc having the substrate side as a long side. 
[Claim 4] The organic LED element according to claim 3, 

wherein a cross sectional shape of the whole partition is a trapezoid or a triangle having 
the substrate side as a long side; and 

wherein an angle formed by an oblique side of the partition and the substrate or the first 
electrode is 60° or smaller. 

[Claim 5] A manufacturing method of the organic LED element according to any one of 
claims 1 to 4, comprising: 

forming a partition material layer over the substrate or the first electrode; 
forming a resist mask by a photolithography method; and 

forming a partition by etching the partition material layer by a dry etching method or a 
wet etching method. 

[Claim 6] The manufacturing method of the organic LED element, according to claim 5, 
comprising: forming at least one layer of the organic LED medium by a printing method 
using an organic LED medium forming solution. 

[Claim 7] The manufacturing method of the organic LED element, according to claim 6, 
wherein the printing method is a letterpress printing method; and 

wherein a thickness of the organic LED medium formed by the printing method is 1 (im 
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or less. 

[Claim 8] The manufacturing method of the organic LED element, according to claim 5, 
comprising: 

forming at least one layer of the organic LED medium by a transfer method. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] The invention relates to an organic 

LED element and its manufacturing method, and an organic LED display. 

More specifically, the invention relates to an organic LED element (pixel) in which 

electrodes are not short-circuited and which is inexpensive and capable of full color 

display with superior display quality and its manufacturing method, and an organic LED 

display in which a plurality of the organic LED elements are arranged. 

[0002] 

[Related Art] In recent years, while a display element which is thinner, lower in power 
consumption, and lighter in weight is demanded along with advanced informatization, 
an organic LED display constituted by a plurality of arrays of organic LED elements is 
attracting attentions. In particular, improvement in light emission efficiency of a 
recent organic LED element using a high molecular system material is remarkable and 
particularly a patterning method of a light emitting layer formed of a high molecular 
system material is attracting attentions. 

[0003] As a patterning method, for example, there are an electrodeposition method 
(Japanese Published Unexamined Application No. Hei 9-7768), an ink-jet method 
(Japanese Published Unexamined Application No. Hei 10-12377), a printing method 
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(Japanese Published Unexamined Application No. Hei 3-269995, Japanese Published 
Unexamined Application No. Hei 10-77467, and Japanese Published Unexamined 
Application No. Hei 11-273859) and a transfer method (Japanese Published 
Unexamined Application No. Hei 1 1-260549). 

[0004] In the electrodeposition method, there is a problem in that a film with a 
favorable film quality cannot be obtained. In the ink-jet method, there is a problem in 
that a film having a favorable surface shape cannot be obtained. However in the 
aforementioned methods, in the case of manufacturing a multi-color light emitting 
element by separately depositing a light emitting layer, it is preferable to provide a 
partition between pixels of each light emission color in order to prevent the light 
emitting layers from being mixed, to prevent degradation of elements due to electric 
field concentration caused at an edge of a transparent electrode, and to improve contrast. 
[0005] However, in a display manufactured by a conventional printing method, there 
was a problem in that an organic LED element does not emit light due to a short-circuit 
between electrodes. FIG. 1 1 shows a schematic partial perspective view and a partial 
enlarged cross sectional view of a conventional organic LED display in which a 
partition is provided, where a first electrode 2 is formed over a substrate 1 and a 
partition 5 is formed with a specific width and pitch. By forming an organic LED 
medium 3 by a printing method using an organic LED medium forming solution over 
this substrate and then forming a second electrode 4, a portion where the solution is not 
printed and thus a film of an organic LED medium is not formed, that is a portion 22 
where the first electrode and the second electrode are in contact with each other is 
formed in the vicinity of the partition (FIG. 12). In the case of applying a voltage to 
such an organic LED element, the organic LED element does not emit light due to a 
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short-circuit between the electrodes. 

[0006] In view of this, in order to prevent the short-circuit between the electrodes, it is 
considered to form the second electrode avoiding the portion where the film of the 
organic LED medium is not formed. However, this method causes a new problem in 
that an area (aperture) of a light emitting portion which occupies each pixel becomes 
small. Furthermore, by the aforementioned method, for example, the second electrode 
is formed by patterning by mask deposition; however, it is a difficult step since the 
precision of the substrate and the mask at that time becomes quite strict. 
[0007] Moreover, similarly, there was a problem in a display formed by a conventional 
transfer method, in that the organic LED element does not emit light due to a 
short-circuit between the electrodes. FIG. 11 shows a schematic partial perspective 
view and a partial enlarged cross sectional view of a conventional organic LED display 
in which a partition is provided, where the first electrode 2 is formed over the substrate 
1 and the partition 5 is formed with a specific width and pitch. By forming the organic 
LED medium 3 by a printing method using an organic LED medium forming solution 
over this substrate and then forming the second electrode 4, a portion where the solution 
is not printed and thus a film of an organic LED medium is not formed, that is the 
portion 22 where the first electrode and the second electrode are in contact with each 
other is formed in the vicinity of the partition (FIG. 12). In the case of applying a 
voltage to such an organic LED element, the organic LED element does not emit light 
due to a short-circuit between the electrodes. 

[0008] In view of this, in order to prevent the short-circuit between the electrodes, it is 
considered to form the second electrode avoiding the portion where the film of the 
organic LED medium is not formed. However, this method causes a new problem in 



6/27 



English Translation of JP200 1-35 1787 

that an area (aperture) of a light emitting portion which occupies each pixel becomes 
small. Furthermore, by the aforementioned method, for example, the second electrode 
is formed by patterning by mask deposition; however, it is a difficult step since the 
precision of the substrate and the mask becomes quite strict. 
[0009] 

[Problems to be Solved by the Invention] It is an object of the invention to provide an 
organic LED element and an organic LED display, in which electrodes are not 
short-circuited and which are inexpensive and capable of full color display with a 
superior display quality. 
[0010] 

[Means for Solving the Problem] As a result of a keen research made by the inventor in 
the aforementioned view, in an organic LED display which is capable of full color 
display, the invention was completed by finding that the problem of the short-circuit 
between the electrodes can be solved by providing a partition having a cross section in a 
specific shape in a portion where the partition and the substrate or the first electrode are 
in contact with each other. 

[0011] In this manner, by the invention, an organic LED display is provided where a 
first electrode, an organic LED medium, and a second electrode are sequentially formed 
over a substrate and a tapered partition is formed over the substrate or the first electrode, 
in which the partition has a skirt portion in the vicinity of the substrate or the first 
electrode and the skirt portion has a depressed surface. 

[0012] Moreover, by the invention, a manufacturing method of the organic LED 
element is provided, in which a partition material layer is formed over the substrate or 
the first electrode, a resist mask is formed by a photolithography method, and a partition 
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is formed by etching the partition material layer by a dry etching method or a wet 
etching method. 

[0013] Further, by the invention, an organic LED display is provided where a plurality 

of the organic LED elements are arranged. 

[0014] 

[Embodiment Mode of the Invention] Hereinafter described with reference to the 
drawings are preferable embodiment modes of the invention. An organic LED 
element (pixel) is normally formed of the substrate 1 , the first electrode 2, the organic 
LED medium 3, and the second electrode 4 as shown in FIG. 5. The organic LED 
display of the invention is formed by arranging a plurality of such pixels and has the 
partition 5 between each of the pixels. In view of a display quality of the display, for 
example, contrast, it is preferable to provide a polarizing plate 7 outside the substrate 1. 
Further, in view of the reliability of the display, it is preferable to provide a sealing film 
or a sealing substrate 6 over the second electrode 4. 

[0015] As the substrate, any of an inorganic material substrate such as a quartz substrate, 
a glass substrate, and a ceramic substrate, a resin substrate such as a polyethylene 
terephthalate substrate, a polyeter sulfone substrate, and a polyimide substrate, and the 
like can be used and the invention is not particularly limited to these. 
[0016] An organic LED medium is formed of a light emitting layer or a light emitting 
layer and a charge transporting layer (electron transporting layer and a hole transporting 
layer). The light emitting layer and the charge transporting layer may have a single 
layer structure or a multi-layer structure. 

[0017] A light emitting layer which can be used in the printing method is formed of a 
known light emitting material for an organic LED and a light emitting layer forming 
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solution in which a known high molecular material and an additive are arbitrarily 
dissolved or dispersed in a solvent. Materials of each are exemplified below; however, 
these do not limit the invention. 

[0018] As known low molecular light emitting materials, for example, triphenyl 
butadiene, coumarine, Nile Red, oxydiazole derivative, and the like are suggested. As 
known high molecular light emitting materials, for example, poly 
(2-decyloxy- 1 ,4-phenylene) [DO-PPP], poly 

[2,5-bis{2-(N,N,N~triethylammonium)ethoxy }-l ,4-phenylene-alt- 1 ,4-phenylene]dibrom 
ide [PPP-NEt 3 5 ], poly[2-(2 5 -ethylhexyloxy)-5~methoxy-l,4~phenylenevinylene] 
[MEH-PPV], poly[5-methoxy(2-propanoxysulfonid)-l ,4-phenylvinylene] [MPS-PPV], 
poly [2,5-bis(hexyloxy~l,4~phenylene)-(l-cyanovinylene)] [CN-PPV], poly 
[2-(2'-ethylhexyloxy)-5~methoxy- 1 ,4-phenylene-(l -cyanovinylene)] [MEH-CN-PPV], 
poly (dioctylfluorene) (PDF), and the like are suggested. 

[0019] Furthermore, a precursor of a known high molecular light emitting material can 
also be used. For example, a poly(p-phenylene) precursor [Pre-PPP], 
poly(p-phenylene vinylene) precursor [Pre-PPV], poly (p-naphthalene vinylene) 
precursor [Pre-PNV], and the like are suggested. As known high molecular materials, 
for example, polycarbonate (PC), polymethylmethacrylate (PMMA), polycarbazole 
(PVCz), and the like are suggested. 

[0020] As a solvent, it is preferable to use a solvent including at least one kind with a 
vapor pressure of 500 Pa or less at a temperature for forming a film by a printing 
method. Further, in the case of forming an organic LED medium into a multi-layer 
stacked layer film, it is preferable to use a solvent which does not solve a formerly 
formed film as a solution used for forming each layer, in order to prevent each layer 
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from being mixed. 

[0021] As specific examples of the solvent, ethylene glycol, propylene glycol, 
triethylene glycol, ethylene glycol monomethylether, ethylene glycol monoethylether, 
triethylene glycol monomethylether, triethylene glycol monoethylether, glycerine, 
N,N-dimethylformamide, N-methyl-2-pyrolidone, cyclohexanone, 1-propanol, octane, 
nonane, decane, xylene, diethyl benzene, trimethyl benzene, nitro benzene, and the like 
are suggested. 

[0022] Moreover, as the additive, an additive for controlling viscosity; a known hole 
transporting material for an organic LED or an organic light conductor, such as 
N,N-bis-(3-methylphenyl)-N,N'-bis-(phenyl)"-benzidine [TPD] and N,N'-di 
(naphthalene- l-il)-N,N'-diphenyl-benzidine [NPD], an electron transporting material 
such as 3-(4-biphenylil)-4-phenylene-5-t-butylphenyl-l,2,4-triazole [TAZ], and 
tris(8-hydroxynato) aluminum [Alq3], a dopant such as an acceptor and a donor, and the 
like are suggested. 

[0023] A charge transporting layer which can be used in the printing method is formed 
of a known charge transporting material for an organic LED or an organic light 
conductor and a charge transporting layer forming solution in which a known high 
molecular material and an additive are arbitrarily dissolved or dispersed in a solvent. 
Materials of each are shown below; however, these do not limit the invention. 
[0024] As a known low molecular charge transporting material, for example, TPD, NPD, 
oxadiazole derivative, and the like are suggested. As a known high molecular charge 
transporting material, for example, polyaniline (PANI), 

3,4-polyethylenedioxythiophene/polystylenesulfonate (PEDT/PSS), polyvinylcarbazole 
(PVCz), poly(triphenylamine derivative) (Poly-TPD), poly(oxadiazole derivative) 
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(Poly-OXZ), and the like are suggested. Further, a precursor of a known high 
molecular charge transporting material can also be used. For example, Pre-PPV, 
Pre-PNV, and the like can be suggested. 

[0025] As a known high molecular material, for example, PC, PMMA, PVCz, and the 
like can be suggested. Moreover, as an additive and a solvent, shown examples as the 
light emitting layer forming solution are suggested. 

[0026] Next, as an organic light emitting material which can be used in the transfer 
method, a light emitting material for an organic LED can be used. An organic light 
emitting layer may be formed only of the organic light emitting material or may include 
an additive or the like. Further, as a charge transporting material which can be used in 
the transfer method, a known material for the organic LED or the organic light 
conductor can be used. The charge transporting layer may be formed only of the 
charge transporting material or may include an additive or the like. However, the 
invention is not particularly limited to these. 

[0027] Further, as an organic light emitting material which can be used in the 
conventional method, a light emitting material for an organic LED can be used. The 
organic light emitting layer may be formed only of the organic light emitting material or 
may include an additive or the like. Moreover, as a charge transporting material which 
can be used in the conventional method, a known material for an organic LED or an 
organic light conductor can be used. The charge transporting layer may be formed 
only of the charge transporting material or may include an additive or the like. 
However, the invention is not particularly limited to these. 

[0028] Materials of the first electrode 2 and the second electrode 3 which sandwich the 
organic LED medium 3 is selected by the structure of the organic LED display. That is, 
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in the organic LED display, in the case where the substrate 1 is a transparent substrate 
and the first electrode is a transparent electrode, light emitted from the organic LED 
medium 3 is discharged from the substrate 1 side. Therefore, it is preferable to use a 
reflective electrode as the second electrode 3 or provide a reflective film (not shown) on 
a surface which is not adjacent to the organic LED medium of the second electrode 3 to 
improve a luminous efficiency. On the contrary, in the case where the second 
electrode 3 is a transparent electrode, light emitted form the organic LED medium 3 is 
discharged from the second electrode 3 side. Therefore, it is preferable to use a 
reflective electrode as the first electrode 2 or provide a reflective film (not shown) 
between the first electrode 2 and the substrate 1 . 

[0029] As a material of the transparent electrode, for example, there are Cul, ITO 
(Indium Tin Oxide), Sn0 2? ZnO, CuA10 2 , and the like are suggested. As a material of 
the reflective electrode, for example, a metal such as aluminum and calcium, an alloy 
such as magnesium-silver and lithium-aluminum, a stacked-layer film of metals such as 
magnesium/silver and magnesium/silver, a stacked-layer film of an insulator and a 
metal such as lithium fluoride/aluminum, and the like are suggested; however, the 
invention is not particularly limited to these. 

[0030] Next, arrangement of an organic LED element (pixel) is described. An organic 
LED display of the invention has a plurality of pixels arranged in matrix through the 
partition 5. By making these pixels have a plurality of light emission colors, full color 
display can be performed. The plurality of light emission colors are preferably a 
combination of red, green, and blue. 

[0031] An organic LED display may be formed of, for example, an area where each 
portion of display has a different light emission color as shown in FIG. 6(a). Moreover, 
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as arrangement of the pixels, a stripe array is suggested in which a red (R) light emitting 
pixel 8, a green (G) light emitting pixel 9, and a blue (B) light emitting pixel 10 are 
arranged in matrix. Furthermore, arrangement of the pixels may be a mosaic array, a 
delta array, and a square array which are shown in FIGS. 6(c), 6(d), and 6(e) 
respectively. A ratio of areas occupied by the R light emitting pixel 8, the G light 
emitting pixel 9, and the B light emitting pixel 10 is not necessarily 1 : 1 : 1 as shown in 
FIG. 6(e), and the areas occupied by each pixel may be the same or different in each 
pixel. 

[0032] A partition is provided between the pixels having different light emission colors 
in order to prevent light emitting layers from being mixed. FIGS. 7(a) to (d) are 
schematic partial plan views showing arrangement examples of the partition. In the 
drawing, 1 denotes a substrate, 3 denotes an organic LED medium, and 5 denotes a 
partition. The partition may have a single layer structure or a multi-layer structure and 
may be arranged between each pixel or between different light emission colors. It is 
preferable that a material of the partition cannot be dissolved or is hardly dissolved in a 
solvent where a light emitting material, a charge transporting material, or a high 
molecular material is dissolved or dispersed, that is a solvent of a light emitting layer 
forming solution or a charge transporting layer forming solution. It is particularly 
preferable to use a material for black matrix (for example, chrome, resin Black or the 
like) in order to improve display quality as a display. 

[0033] Next, a connecting method between the first electrode and the second electrode 
corresponding to each pixel is described. An organic LED display of the invention 
may have the first electrode 2 or the second electrode 4 provided independently in each 
pixel as shown in FIG. 8(a). Further, as shown in FIG. 8(b), the first electrode 2 and 
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the second electrode 4 which sandwich the organic LED medium may be configured so 
as to be electrodes in stripes that cross each other over the common substrate 1. 
Alternatively, the first electrode 2 or the second electrode 4 may be connected to a 
common electrode through a thin film transistor (TFT) 1 1 as shown in FIG. 8(c). In 
the drawing, 12 denotes a source bus line and 13 denotes a gate bus line. 
[0034] Next, a shape of the partition is described. An organic LED element of the 
invention is characterized in that a partition is tapered and has a skirt portion in the 
vicinity of the substrate or the first electrode, and the skirt portion has a depressed 
surface (FIGS. 1(a) to (c) and FIGS. 2(a) to (c)). Further, it is preferable that the 
depressed surface be formed of a circular arc surface or an elliptic arc surface and an 
angle 9i formed by a tangent line of a portion in contact with the circular arc surface or 
the elliptic arc surface of the substrate or the first electrode, and the substrate or the first 
electrode be 60° or smaller and more preferably 45° or smaller (FIG. 3). If this angle is 
60° or larger, it is not preferable since a short-circuit between the electrodes may be 
generated. 

[0035] A cross sectional shape of the whole partition may be a trapezoid having a 
substrate side as a long side as shown in FIG. 1(a) and FIG. 2(a) or a triangle having a 
substrate side as a long side as shown in FIG. 1(b) and FIG. 2(b). An angle 0 2 formed 
by an oblique line of the partition and the substrate or the first electrode is preferably 
60° or smaller and more preferably 45° or smaller (FIG. 4). If this angle is 60° or 
larger, it is not preferable since a short-circuit between the electrodes may be generated. 
Alternatively, as shown in FIG. 1(c) and FIG. 2(c), it may be a part of a circular arc 
having a substrate as a long side. In FIG. 1 and FIG. 2, 1 denotes a substrate, 2 denotes 
a first electrode, 3 denotes an organic LED medium, 4 denotes a second electrode, and 5 
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denotes a partition. 

[0036] A manufacturing method of an organic LED element of the invention is 
described. 

• Formation of the first electrode 

The first electrode is formed by using the aforementioned electrode material. Its 
method is not particularly limited and may be a dry process such as sputtering, EB 
deposition, and resistance heating deposition or a wet process such as a printing method 
and an ink-jet method. Through a patterning step (for example, a photolithography 
technique), the first electrode is formed so as to have a desired shape over the substrate 
1. 

[0037] ■ Formation of the partition 

A manufacturing method of an organic LED element of the invention is characterized 
by forming a partition material layer over the substrate or the first electrode, forming a 
resist mask by a photolithography method, and forming a partition by etching the 
partition material layer by a dry etching method or a wet etching method. A cross 
sectional shape of the partition of the invention is obtained by controlling an exposure 
condition for exposing a photosensitive resin, an etching condition, and a baking 
condition when, for example, forming the partition by a photolithography method using 
a known photosensitive resin. 
[0038] • Formation of the organic LED medium 

Next, the organic LED medium 3 formed of a light emitting layer or a light emitting 
layer and a charge transporting layer is formed over the first electrode 2. According to 
the manufacturing method of the organic LED element of the invention, it is preferable 
to form at least one layer of the organic LED medium by a printing method using the 
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organic LED medium forming solution or a transfer method. As the organic LED 
medium forming solution, the aforementioned light emitting layer forming solution and 
the charge transporting layer forming solution are suggested. 

[0039] As the printing method, for example, there are conventional methods such as 
letterpress printing, intaglio printing, planographic printing, and off set printing 
methods; however, the method of the invention is not particularly limited. However, in 
order to evenly form a thin film with a thickness of 1 |um or thinner, it is preferable to 
employ the letterpress printing, the intaglio printing, or the planographic printing. 
Further, it is preferable to employ the letterpress printing to form a thin film with a 
thickness of 1000 A or thinner. 

[0040] As a structure of a printing apparatus to be used, a solution 1 8 may be directly 
applied to a transfer substrate 16 fixed in a roll portion and transferred to the substrate 1 
as shown in FIG. 9(a). However, in order to make a thickness of a film formed over 
the substrate 1 even, it is preferable to apply the solution 18 to a roll portion 20 which 
temporarily holds the solution, transfer the roll portion 20 to another roll portion (a roll 
portion for fixing a transfer substrate) 17, and transfer the transferred object to the 
substrate 1. Moreover, as shown in FIG 9(c), it is possible to apply the solution 18 to 
the roll portion 20 which temporarily holds the solution, transfer the roll portion 20 to 
another roll portion (a roll portion for fixing a transfer substrate) 17, transfer the 
solution 18 to another roll portion 21, and transfer the transferred object to the substrate 
1 . In FIG 9, 14 denotes a solution slot, 15 denotes a blade, and 19 denotes a stage. 
[0041] A transfer substrate to be fixed at the roll portion is described. A material of the 
transfer substrate is preferably selected depending on a material of a substrate to be used, 
In the case where the substrate is a resin substrate, a material of the transfer substrate 
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may be a metal material or a resin material. However, in the case where the substrate 
is an inorganic material substrate, it is preferable to use a resin material as the material 
of the transfer substrate in consideration of damage to the substrate. A copper plate or 
the like is suggested as a metal material and APR (manufactured by Asahi Kasei 
Corporation) and Fuji Torelief (manufactured by FUJIFILM Corporation) are suggested 
as a resin material; however, the invention is not limited to these. Further, as a transfer 
pattern, a depression and projection pattern may be simply formed or a pattern may be 
formed depending on portions with better and worse wettability. As an example of the 
transfer pattern, FIG. 10 shows a schematic partial plan view of a pattern of an APR 
resin. In the drawing, 16 denotes a transfer substrate and the size is one example. 
[0042] Further, a film forming method by a transfer method as one of film forming 
methods of an organic LED medium of the invention is described (see FIG. 13). By 
using a film having a photo-heat conversion layer and a heat propagation layer 
thereover as a base film, an organic LED medium to be formed by laser transfer is 
formed over this base film. Here, as a film forming method of the organic LED 
medium, a dry process such as a conventional vacuum deposition method or a wet 
process such as a dip coating method, a spin coating method, and an ink-jet method can 
be used, and the invention is not particularly limited. Here, a layer to be formed as a 
base film may be a single layer or a multi-layer film. Moreover, it is possible to form 
an organic LED medium and an electrode over the base film and form the organic LED 
medium and the electrode at the same time. 

[0043] Next, as a forming method of a light emitting layer by a transfer method of the 
invention, a light emitting layer can be formed over the first electrode or the charge 
transporting layer by attaching this base film onto the first electrode or the charge 
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transporting layer and transferring the a light emitting layer by applying laser irradiation 
to a desired position. Furthermore, as a forming method of a charge transporting layer 
by a transfer method of the invention, the charge transporting layer can be formed over 
the first electrode, the charge transporting layer, or the light emitting layer by attaching 
this base film onto the first electrode, the charge transporting layer, or the light emitting 
layer and transferring the charge transporting layer by applying laser irradiation to a 
desired position. 

[0044] In the invention, it is preferable that at least one layer of the organic LED 
medium be formed by a printing method or a transfer method. As a result, a light 
emitting layer can be more easily patterned. Moreover, a forming method of other 
layers is not particularly limited. As a forming method in addition to the printing 
method and the transfer method, a wet process such as a spin coating method, a barcode 
method, a dip coating method, and an ink-jet method, a dry process such as a vacuum 
deposition method, and the like are suggested. 
[0045] • Formation of the second electrode 

The second electrode is formed by using the aforementioned electrode material 
similarly to the first electrode. 
[0046] • Formation of a sealing film 

As required, sealing is performed by using a known material in order to prevent the 
organic LED display from moisture. 
• Formation of a polarizing plate 

Moreover, as required, an alignment plate is provided outside the substrate (on the 
opposite side to the organic LED medium) in order to improve contrast of the organic 
LED display. 
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[0047] 

[Embodiment] The invention will be described more specifically by embodiments and 
comparative examples; however, the invention is not limited by these embodiments. 
[0048] (Comparative Example 1) An ITO transparent stripe electrode is manufactured 
with a pitch of 130 jum and a width of 100 jam by using a glass substrate with ITO 
having a thickness of 130 nm as a first electrode by a photolithography method. Next, 
this glass substrate with ITO was cleaned by a conventional wet process using isopropyl 
alcohol, acetone, and purified water and a conventional dry process such as a UV ozone 
process and a plasma process. 

[0049] Next, a resist film with a thickness of 1 .0 \xm was formed over this substrate by a 
spin coating method with a rotating speed of 3000 rpm for 20 seconds, using 
TSMR-V90 (manufactured by Tokyo Ohka Kogyo Co., Ltd.) as a partition material. 
Next, pre-baking was performed at 90°C for 90 seconds, exposure was performed using 
a photo mask with a pitch of 130 jam and a width of 40 jam, and baking was performed 
at 110°C for 90 seconds. Development was performed using MND-W (manufactured 
by Tokyo Ohka Kogyo Co., Ltd.) and cleaning was performed using purified water; 
thereby a partition was manufactured with a pitch of 130 (am and a width of 40 pm 
between and in parallel with the ITO. Here, a cross sectional shape of the partition 
observed by SEM has a cross sectional shape as shown in FIG. 11, where a skirt portion 
over a depression was not formed in a portion where the partition contacts the substrate 
or the first electrode. Next, by a similar method to the aforementioned one, a partition 
was manufactured with a pitch of 230 \xm and a width of 40 |Lim in a direction crossing 
the ITO by using a photo mask with a pitch of 230 |um and a width of 40 jam. 
[0050] Next, a hole transporting layer with a thickness of 50 nm was formed of a 
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PEDT/PSS aqueous by a spin coating method. Next, by using a blue light emitting 
layer forming solution formed by dissolving PDF in a solvent in which o-xylene and 
nitrobenzene are mixed by 5 : 5 5 a green light emitting layer forming solution formed by 
dissolving Pre-PPV in a solvent in which methanol and ethylene glycol are mixed by 5 : 
5, and a red light emitting layer forming solution formed by dissolving MEH-CN-PPV 
in a solvent in which o-xylene and nitrobenzene are mixed by 5 : 5, transfer is repeated 
using a remodeled commercial letterpress printing apparatus for each light emitting 
layer forming solution by using an APR resin transfer substrate having a pattern as 
shown in FIG. 10 as a transfer substrate; thereby light emitting layers of blue, green, and 
red with each thickness of 100 nm were formed. 

[0051] However, after forming a green light emitting layer by using the green light 
emitting layer forming solution here first, heat treatment is performed in an Ar 
atmosphere at 150°C for six hours; thereby a precursor was converted into 
polyphenylene vinylene. Next, after forming a blue light emitting layer and a red light 
emitting layer, heat drying was performed with a reduced pressure of 1 x 10" 3 Torr at 
100°Cfor 1 hour. 

[0052] Next, a shadow mask with a hole having a width of 200 (am x 100 nm is fixed to 
this substrate in a direction crossing the ITO, put into a vacuum deposition apparatus, 
and Ca and Ag were deposited for 50 nm and 200 nm respectively in vacuum of 1 x 
10-5 Torr; thereby a second electrode was formed. At last, sealing was performed by 
using a UV curable resin. 

[0053] Subsequently, a pulse voltage of 30 V was applied to this organic LED element. 
Then, the first electrode and the second electrode were short-circuited and light 
emission from the organic LED element was not observed. 
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[0054] (Comparative Example 2) over a substrate with a partition manufactured 
similarly to Comparative Example 1, NPD was deposited with a thickness of 50 nm by 
a resistance heating deposition method as a hole transporting layer. Next, as a red 
transfer substrate, polyethylene terephthalate film with a thickness of 0.1 mm was used 
as a base film. A heat curable type epoxy resin in which a carbon particle is mixed 
was coated with a thickness of 5 \xm over this film as a layer for converting laser light 
into heat and cured at a room temperature. Next, as a heat propagation and peeling 
layer, a poly a methyl stylene film was formed by coating with a thickness of 1 |am and 
then Alq 3 and DCM2 were deposited so as to be 70 nm in thickness by co-deposition as 
a red light emitting layer. 

[0055] Next, as a green transfer substrate, a polyethylene terephthalate film with a 
thickness of 0.1 mm was used as a base film. A heat curable type epoxy resin in which 
a carbon particle is mixed was coated with a thickness of 5 jam over this film as a layer 
for converting laser light into heat and cured at a room temperature. Next, as a heat 
propagation and peeling layer, a poly a methyl stylene film was formed by coating with 
a thickness of 1 pm and then Alq 3 and DCM2 were deposited so as to be 70 nm in 
thickness by co-deposition as a green light emitting layer. 

[0056] Next, as a blue transfer substrate, a polyethylene terephthalate film with a 
thickness of 0.1 mm was used as a base film. A heat curable type epoxy resin in which 
a carbon particle is mixed was coated with a thickness of 5 |nm over this film as a layer 
for converting laser light into heat and cured at a room temperature. Next, as a heat 
propagation and peeling layer, a poly a methyl stylene film was formed by coating with 
a thickness of 1 pm and then DPVBi was deposited so as to be 70 nm in thickness by 
co-deposition as a blue light emitting layer. 
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[0057] Next, the red transfer substrate was attached to the substrate and a YAG laser 
with 13 W was scanned at a desired position; thereby the red light emitting layer of the 
red transfer substrate was pattern transferred over the substrate over which a p-Si TFT 
was formed. Subsequently, the green light emitting layer and the blue light emitting 
layer were pattern transferred similarly. 

[0058] Then, this substrate is put into a vacuum deposition apparatus, in which LiF was 
deposited with a thickness of 0.9 nm in vacuum of 1 x 10* 6 Ton*. Next, a shadow mask 
with a hole having a width of 200 |am x 100 mm is fixed to this substrate and put into 
the vacuum deposition apparatus, in which Al was deposited with a thickness of 200 nm 
in vacuum of 1 x 10~ 6 Torr to be used as a second electrode. At last, sealing was 
performed by using a UV curable resin. 

[0059] Subsequently, a pulse voltage of 30 V was applied to this organic LED element. 
Then, the first electrode and the second electrode were short-circuited and light 
emission from the organic LED element was not observed. 

[0060] (Embodiment 1) An organic LED element was manufactured similarly to 
Comparative Example 1 except that; a resist film with a thickness of 1.5 \xm was formed 
by a spin coating method with a rotating speed of 3000 rpm for 20 seconds, using 
OMR-83 (manufactured by Tokyo Ohka Kogyo Co., Ltd.) as a partition material. 
Then, pre-baking was performed at 80°C for 30 minutes. Exposure was performed by 
using a photo mask for 20 seconds, development was performed by using an OMR 
developing solution (manufactured by Tokyo Ohka Kogyo Co., Ltd.), and cleaning was 
performed with an OMR rinse. After that, post-baking was performed at 150°C for 20 
minutes; thereby a partition was formed between ITO. Here, a cross sectional shape of 
the partition observed by SEM had a trapezoid cross sectional shape as shown in FIG. 
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1(a). Moreover, an angle 9i (see FIG. 3) formed by a tangent line of a portion in 
contact with the circular arc surface or the elliptic arc surface of the substrate or the first 
electrode, and the substrate or the first electrode was 55 d . Further, an angle 0 2 (see FIG. 
4) formed by an oblique line of the partition and the substrate or the first electrode was 
60°. 

[0061] Next, when a pulse voltage of 30 V was applied to this organic LED element, 
even light emission was obtained from the whole pixel (to the end of the partition). 
Moreover, a short-circuit was not generated between the first electrode and the second 
electrode. 

[0062] (Embodiment 2) An organic LED element was manufactured similarly to 
Embodiment 1 except that the organic LED medium and the second electrode were 
formed similarly to Comparative Example 2. Next, when a pulse voltage of 30 V was 
applied to this organic LED element, even light emission was obtained from the whole 
pixel (to the end of the partition). Moreover, a short-circuit was not generated between 
the first electrode and the second electrode. 

[0063] (Embodiment 3) An organic LED element was manufactured similarly to 
Embodiment 1 except that exposure time was set 60 seconds. Here, a cross sectional 
shape of the partition observed by SEM had a triangle cross sectional shape as shown in 
FIG. 1(b). Further, an angle 9i (see FIG. 3) formed by a tangent line of a portion in 
contact with the circular arc surface or the elliptic arc surface of the substrate or the first 
electrode, and the substrate or the first electrode was 45°. Further, an angle 8 2 (see FIG. 
4) formed by an oblique line of the partition and the substrate or the first electrode was 
60°. 

[0064] Next, when a pulse voltage of 30 V was applied to this organic LED element, 
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even light emission was obtained from the whole pixel (to the end of the partition). 
Moreover, a short-circuit was not generated between the first electrode and the second 
electrode. 

[0065] (Embodiment 4) An organic LED element was manufactured similarly to 
Embodiment 3 except that an organic LED medium and a second electrode were formed 
similarly to Comparative Example 2. Next, when a pulse voltage of 30 V was applied 
to this organic LED element, even light emission was obtained from the whole pixel (to 
the end of the partition). Moreover, a short-circuit was not generated between the first 
electrode and the second electrode. 

[0066] (Embodiment 5) A TFT was formed over a glass substrate and an ITO 
transparent electrode was formed as a first electrode so that a long side becomes 200 [im 
and a short side becomes 100 ^xm. Next, a resist film was formed with a thickness of 
1.5 |nm by a spin coating method with a rotating speed of 3000 rpm for 20 seconds, 
using OFPR-800 (manufactured by Tokyo Ohka Kogyo Co., Ltd.) 

Then, pre-baking was performed at 110°C for 90 seconds. Exposure was performed 
by using a photo mask, development was performed by using a NMD-W (manufactured 
by Tokyo Ohka Kogyo Co., Ltd.), and cleaning was performed with purified water. 
After that, post-baking was performed at 150°C for 5 minutes; thereby a partition was 
formed between ITO. Here, a cross sectional shape of the partition observed by SEM 
had a circular arc cross sectional shape as shown in FIG. 1(c). Moreover, an angle 6i 
(see FIG. 3) formed by a tangent line of a portion in contact with the circular arc surface 
or the elliptic arc surface of the substrate or the first electrode, and the substrate or the 
first electrode was 15°. 

[0067] Next, a hole transporting layer, a hole transporting layer, blue, green, and red 
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light emitting layers were formed similarly to Comparative Example L Then, this 
substrate is put in a vacuum deposition apparatus, in which Ca and Ag were deposited 
for 50 nm and 200 nm respectively in vacuum of 1 x 10" 4 Torr as a second electrode. 
At last, sealing was performed by using a UV curable resin. 

[0068] when a pulse voltage of 30 V was applied to this organic LED element, even 
light emission was obtained from the whole pixel (to the end of the partition). 
Moreover, a short-circuit was not generated between the first electrode and the second 
electrode. 

[0069] (Embodiment 6) An organic LED element was manufactured similarly to 
Embodiment 5 except that an organic LED medium and a second electrode were formed 
similarly to Comparative Example 2. Next, when a pulse voltage of 30 V was applied 
to this organic LED element, even light emission was obtained from the whole pixel (to 
the end of the partition). Moreover, a short-circuit was not generated between the first 
electrode and the second electrode. 
[0070] 

[Effect of the Invention] 

By the invention, a portion over the substrate or the first electrode where a solution is 
not applied in the vicinity of the partition, that is a portion where a film is not formed 
can be largely reduced. Further, by the invention, a portion over the substrate or the 
first electrode where an organic layer is not transferred in the vicinity of the partition, 
that is a portion where a film is not formed can be largely reduced. Therefore, a 
short-circuit between electrodes is not generated, which is generated when forming a 
layer of an organic LED medium by a printing method or a transfer method. Thus, an 
organic LED display in which electrodes are not short-circuited and which is 
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inexpensive and capable of foil color display with a superior display quality can be 
provided. 

[Brief Description of the Drawings] 

[FIG. 1] A schematic partial perspective views of a substrate, a first electrode, and a 
partition of an organic LED display of the invention and its partial enlarged cross 
sectional views. 

[FIG. 2] A schematic partial perspective views of a substrate, a first electrode, a partition, 
an organic LED layer, and a second electrode of an organic LED display of the 
invention and its partial enlarged cross sectional views. 

[FIG. 3] A view showing an angle formed by a tangent line of a portion of a circle or an 
ellipse and a substrate or an electrode among cross sectional structures of a partition of 
the invention. 

[FIG. 4] A view showing an angle formed by an oblique side of a partition and a 
substrate or an electrode of the invention. 

[FIG 5] A schematic cross sectional view of an organic LED element of the invention. 
[FIG. 6] A schematic partial plain view showing an arrangement of a light emitting layer 
of an organic LED display of the invention. 

[FIG. 7] A schematic partial plan view showing an arrangement of a partition of an 
organic LED display of the invention. 

[FIG. 8] A schematic partial plan view showing an arrangement of an electrode of an 
organic LED display of the invention. 

[FIG. 9] A schematic partial cross sectional view showing a printing apparatus of an 
organic LED display of the invention. 

[FIG. 10] A schematic partial plan view showing a pattern of an APR resin of an 
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embodiment of the invention. 

[FIG. 11] A schematic partial perspective view showing a substrate, a first electrode, and 
a partition of a conventional organic LED display and its partial enlarged cross sectional 
view. 

[FIG. 12] A schematic partial cross sectional view showing a substrate, a first electrode, 
a partition, an organic LED layer, and a second electrode of a conventional organic LED 
display and its partial enlarged cross sectional view. 

[FIG. 13] A schematic cross sectional view showing a manufacturing step according to a 
transfer method of the invention. 
[Description of Reference Numerals] 

1 substrate 2 first electrode 3 organic LED medium 4 second electrode 5 
partition 6 sealing film or sealing substrate 7 polarizing plate 8 red (R) light 
emitting pixel 9 green (G) light emitting pixel 10 blue (B) light emitting pixel 11 
thin film transistor (TFT) 12 source bus line 13 gate bus line 14 solution slot 15 
blade 16 transfer substrate 17 roll portion for fixing transfer substrate 18 solution 
19 stage 20 roll portion for temporarily holding solution 21 roll portion 22 portion 
where first electrode and second electrode contact each other 23 heat propagation 
layer 24 photo-heat conversion layer 25 film 26 laser 

0i angle formed by a tangent line of a portion in contact with the circular arc surface or 
the elliptic arc surface of the substrate or the first electrode, and the substrate or the first 
electrode 

9 2 angle formed by an oblique line of the partition and the substrate or the first 
electrode. 
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[0 0 3 2] »ftS»*fe*:to|iI*B(|^tt, 3&*Hw 



»*9«rl»Jh^*fc»»tHW35«Rrtbtt5. HI 7 (a ) 
- (d) fi, l««oE«o«Sr^iiRIS»»3FffiiaT?fc 
£ Q B*K lttJStE, 3}WiLED», 5fiR«l84r 

if) Sr«V^5<036SWc»*LV^ 

[0 0 3 3] #®^{C»jSUfcmi«»1^M2 
D^-f^W 00 ^.tf. 08 (a) td^£*L5J;5 

teas i««2tL< «:* 2 mm 4 ds-tn-pft^Brsfcj* 

ioHitLrt)J:v\ fife, MS (b) ic^SftSJ: 
JictiLEDlft: «r»aW ^lfS2il2ig4 
l Ji-cSLVMcBBSi-s* b7^^jR©«S 
^?i5J:5{cflf^;$nTV>-5^ fc 5 Steins (c) 
*S*t5 J: 5 1 m« 2 fc L< Iil2li4 as*BS h 
7>-^^ (TFT) 1 1 Sr^-U"C#iio«««c«ttS 
jft/rv^-cfc «fcv\, H14 , > i2iiy-^7^v 13 

[0034] mz. mm<ommz~o^xmw-tz>o ^ 

XtE*fcttJB 1 WS«>iE«^««B*:*U, ««G>*B5a* 
MBT*fc5 (HI 1 (a) - (c) . H 

2 (a) - (c) ) □ tLT, BflBB*snaffi*fc#4«R 

4 5° KTa s J:9iJ*Lv<» (S3) 0 Z<Dft%.&60° 
[0 0 3 5] £fc. Rfit^^^lSrM^W:^, 01 

(a) *5«fctflg2 (a) i^$^SJ:3^ StEffiJ^ft 

at*5^i> sfcjimi (b) &&T*m2 a) ic* 

6 0° KT#»*L<, 4 5° «T* S J:9»*UV^ (HI 
4) „ rco^it^eo 0 JW±T*fc*ltf, «Bif5L*>ffl[ 
»35$^DS»4xd$fcS^T?»*L<ftv\ 4fcW: % HI 1 
(c) *3J:t/Bl2 (c) {^£*t6 J; SffiffilJ^ft 
5Z2i:*5R3!IiO— fflJ-^fcoTt J:u\ Hi 1 & £ t)<HI 2 
*K lf*g«. 2J*JfSl««* 3(itlLEDl^ 4 

[0 0 3 6] «^^tiLEDif£Oil*fei:o^ 



icj;^ IlcoW(;/^ J; 9 {-IS i ±{:Mt So 
[0 0 3 7] • mt<oj»A 

jSUTl«»S:**i-S^iSr«M»i:i-S. 33591 ORIS 

#«r«#Pi-* d i: \z £ V 

[0 0 3 8] -tiLEDl^M 
Wc, 1 1 Ig 2 ll^^I t) t < filSl t IMS 
I^f)/^flLED»3^Mt5 0 *8«©t« 
LED»^<DiB8t**K:J:Jx*i, f*LEDl#W/>i 

[oo3 9] wffittr^ aMTOJ^ mis 

UlJ¥l o o oAKTco*l!t*r*— tcJBfift-f-Sfcfetctt, 

[0 0 4 0] fflv^feHSffl«l«<0»3ti:LTtt, H!9 
(a) fc:**S;h,5J:5fc^ d— /i^B^H36Sttri^5te 

i 6 jc^fR i 8 &mkmM u sci i-e^ tr 

d9 (b) J: 5 ^ ffiti 8 

^5) 1 7tdte^L, *«>te*LfctO*r3^1lc*i*-r 
5036«»*LV\ *fc, H9 (c) d^SttS J: 5fc, 
*i**«E 18^:, mmte-msm-f n 2 0 tcM 

itKllcemitt^S. IH9{CjoVNT, 14 ft 
iMAP, 15{j:7V-F\ 191^7-^^ 

[0041] p— 7Kfu«cB*i"ate^**E«cov>r»w 
tE^»ITf44JH»», »«B»»ov ^Ttu-efco r fc J; ^ 



tt, APR (fefcA (*) si) s i±huy-7 (*± 

\^xmtitiE<D&^n& t ^&x/<#- >tmat £ n 

P RSliO/-^ ^ - y ^r^to H*. l 

[0 0 4 2] *»MO*«LEDj|E^fiRllt3&tt 
wio^fc«|E»ftJj:J:5ritBKte^ov^T»Wi-S CHI 
13WS) o 7-r^±Jc*-f»*«yi*5j:tm€»* 

/i^Jbtc U* — (MPic: J: «9 Lfcv L ed» 
i3> if<& K^^rnt^ 

T?fcoTtJ:V\ £fc, -<-X7^/^±}:fffiLED 

[0 0 4 3] mz, *»W©te*«fclcJ:6*#Ji^*J* 

[0 0 4 4] *«MJC*5V^. W»LED^#tfV>&< 

y^-hfe n— y=V V?^ — -TV^ 

[0 04 5] «I2 ftfiStO^Efc 

tt 5. 
[0 0 4 6] • *tJhRG>»i* 



h*)|ftJba>fc«>i2:. &K<D*MM («LED» 
[0 0 4 7] 

[0 0 4 8] (JtttWl) 1 3 0 nmCOjgtJP&r^o I T 
Of*ft#9;*MR«:. 7tMiy^77^SHJ:!)Il 
ftffii U130 Mmt'yftl 0 0 /x mffiO I TOl 

BJ* h^-<^«Si«:fP«U*:o rcoiTOft*2f 
7*a&K£\ y7 P P^7^3-/K Ti2:b>\ |fck 
&m^'ltmm(D&=c.y h7 p Pt7{c < J;5»i:UVt/ 

[0 0 4 9] i<D»E±»j:|H«*t»i: LTT.SM 

R-V90 (iMlSftli© $rl8V\ 
j:i3igt3 0 00 rpm, 2 0g?-CBtJfCl . O/xmO 
hlfefStto #CtC 7°y^9 0°C, 9 0 
®>&ffV\ #:JC 13 0 Mme°^f-T'4 0 *i mffi<7>:7^ h 
-^^Sr/fl^TaRtU 1 1 0°C N 9 0^- ^Srffo 

*fck-C«fe*U ITOffllCITOtW^UO^mf 
0 MmtI<^|gM£:^§?LfCo r.r.T\ S EM"C 

mmv>ffimwm&mm-fz> tvutam 1 1 t-^-f- ± 5 * 

±IEtlRl«0^jfet? % 2 3 0 /imt p yfT?4 0 iz m*gCD 
7t h^^SrffiV^ I TOi:ii:3ci-6^[^(C2 3 0 

[0 0 5 0] PEDT/PSSttl^^tV^ 

!21*3&*UWfe»*Ji»*ffllft*4: U> Pre-PPVl: 
* 9 J — ^txf uy/y =i— /WD 5 : 5^^{^ 
^LHkfe»3tJi»fift«l6«i:L. MEH-CN-PPV 

^L*fe»*Ji«*«l6«t4: U LTD 1 0 

iSi-n fc T'Wfe, Hfe. 1 0 0 n m^fll^tT)^ 

[0051] fefcUs ::ttf(j:i:i6l:iM« 

#fe«*JI*:jej*Ufc*, 1 X 1 0 _3 T o r r COM 
HIT 1 0 0°C-x? 1 IfijFllBiPSrtftlftSrtToft:. 



[0052] mz, z (ommzftm ^uot 

i"SrSj#lC2 0 0 jLzmX 10 0 nmtlOftO^t^v'-V 

K*^***rH*U K^ItiKati, ixio' 6 

T o r r 0MTT'C a £r 5 0 n m s Ag^2 0 0 nra 

[0 0 5 3] ftt£, ^WtiLEDif(C13 0V(Z)/^ 

T4o 59 *«L ED*^fe©**tt«il*ixft36»ofco 
[0 0 5 4] (JttK0l2) ^PlStLtfSL 

0 nmfl!>IIW(C3S:SJ;5«CfifcBtU jE7L«I3IH t Lfc 0 

1 mmflUJPO/Ky xfl/>7l/7^ h -fA-A 

LTA 1 q 3 i:DCM2^#t^^J : ^}|ljw^7 Onm 
[0 0 5 5] ftiC. »fi(g?SfitlTs ^-7,7 4 JV 

[0 0 5 6] fttc, ffee?Sfii:tT, ;*:7.f/u 

f U'^'KS: 1 ^ m©ISlC3^f-f y^LX0J*U> ft 
(c#fe3£7fe«£: UDPVB i Sr*iK»|c:j; 0BW^7 

[0 0 5 7] ftM, 3S«tc: % *fite*»KS:W^f**t, 

x\ mmm-mR(Difc&Mitm ^p~si tft^ 

[0 0 5 8] ftfc, ^IfgllcioIS^AL, 
1X1 0~"t o r r CDK^TTL iF^O. 9 nmCOfll 
ff«C*SJ: 5(cXffi3R#U ft^200 M mX100m 

lE^S^if ^BfCAtl, 1 X 1 0 _b T o r r <DM&TX*A 



l«:2 0 0nm|$i*U »2ttffi£Lfc„ 
U V BMbttWIB trffl ^ r*tJh & b fc. 
[0 0 5 9] I^SLEDi^CSOV^/l/ 

[0060] (mmmi) iito^ltomr~8 3 

|3 0 0 0 rpm, 2 0#-CgSl. 5^m(Ol/^h 

m«r»j*Lfco ft^y-^-^ s o°c, 3 o#>Htv\, 
(J^/S*M±8{) £J5v^cgi&3:m\ OMRyw 

iaTf8LEDif?rflLfc 8 ::t:\ SEMTl 
«o»fK»«Sr««i-Sil!l«H:Bli (a) jc^-f J: 5 

(its pj ma o fc ten i mm t m~t z> *s *+ 5 

R8) 13:5 5° -efeofco MIEPSffi^ia^KtR^ 
[0 0 6 l]ftiC s IOtiLEDi^3 0VO/^ 

[0 0 6 2] (SdfetfiJ 2 ) Jtftffl 2 £ |fg«tM LttiL 

ED«K<»:*J:UW2«itr»rtUfcri:fiil«.ri. £tt0!l 

ifcn«rcLT, tiLEDif^itto ft^. r 

(HM0>»*t?) *S— **3te35«#6>n 
fc 0 ^fc, $ 1 lg 1 1 2 lif|T-> 3 - h (i4 

[0 0 6 3] (I1M3) B3t«PPfl«r6 0&^ Lfcr fc 

ttHi (b) ^-TJ: 5 ^nmcoWfmm^ LTV> 
/Co ««<DRaffi*fcf^RSIlWO*tE*fcttJB 

2 (HI4#Rg) Ii6 0° Tfcofco 
[0 0 6 4] ft(I s COfttLEDi^{C3 0V^> 

t?) ft»*36«»bnfc. 2ig 
[0065] (s*fi4) httfemi 2 tmm^Lxmmh 

3^i(CtT, tiLEDSf^llt fttC, C 
OfSLEDffic:3 0 V(Ds<J\s*mj£&ftiMVfct Z 



[0066] mmms) tf?xmm±\z.s tft» 

^tt, ffcl 9Mk LX, fi2 0 0 Mm, fisai 0 0 
iimkftZ £ 5{c I TOaW«**r*J*bfc, - 
^iS±(-ii«4t LTOFPR-8 0 0 (iMlSft 
ttSS) SrfflV\ ^tV^Hi|cj;DKf3 0 0 0 r 
p m, 2 0#Tiii¥l. 5 jxnKDI/v^ Mll^ff^b 
fc a y^y-<— ^ 1 1 0°C. 9 0#£rfrV\, ^ h 

^^^Irfflt^I^U NMD— W (mMiS-fm® ^ 
JB^-cgMfe«rfTV\ M*TH*»Ufc«, 1 5 0°C~C5 
£\ h-<— *«rm\ I TOMlcm**»rifcLfc. 
m-e s SEM^W«Ol»ffi»*fcS:«*i-S4:PI«[ttBI 
l (c) ^i-J:5*R3fllcoWr®^^LT^feo * 

^ 5 »^ic*3 ft ^ mm t , stE* fc w:jb i t <o 

ft-TAfl, (HI3#HI0 ttl5° X*foitz 0 
[0 0 6 7] JtiR0!ll ^Wat s S?Liti^ii 

rwSfi^, *^*3gStcAtt, ixio"to 

r r <7}K^T~CC a £r 5 0 nnu Ag^2 0 0 nml^ 
[0 0 6 8] rcoW^LED^fdS V(D«J3E^r 

MPLfc^r5> M*^^6> (H«©iB*tf) tt— ft 

htt^Dft^ofc. 

[0 0 6 9] (IOK0J6) Jt|Wl2i:IHIilCUl«L 
E D$t#:*5 J: l>*Jg 2 mtl^fiS; bfc r k Kfl-tt* J»0iJ 

^fiLEDif(C 3 0 V<D^/u;*«JEE&EpaiI L/c £ CI 

5. Pff^^^b (PSHo«S£-c) *9— ft»**s#bn 

fc 0 -£tzs mimmkm2mMmx*i/3-hte±zfj:fr 

[0 0 7 0] 

OlHI6i£^afKds^Sttft^S|5», o* 5§|36S»rt 
S*tftv^»Sr*Wc«^S*Sr fc3&si*e5o *fc, 

^j&ME*Sftft^*Mh o* OBtds»riiSixftv^(B^ 

£*Wfi£SWI4f5 L<z>*Mto*ft<* ^«^S^p p n&W 
flEtbfc 7 — RTUBft LEDf^/MI: 

[mscoffij^fti^pj] 

[0 2] MOtiLEDf^^WOl^ SSl 



R (7>-»oSM» k mm h L < teSffi fc co fti-^ flE*r*i- 

[04] *%IB^RSI£^iai:S«fcU<{i«ffi^^ft 

[0 5] *»W^*»LED*-?W«l»BfSSH-T?fc5 0 
[0 6] ^^tlLEDf^f^^K <£>f£*Jf 

[07] ^BOlffllLEDf^^/KOiKoEl 

0 -e th & o 

[0 8] ^HPJtD^LED-x^ *^W<D«*fc>B« 

[0 9] *»H«>#«LED^W'^^W©B3J|llJSS«0 
«l»tt!»»ra5BI"C*>«o 

[0io] ^m<Dmmm<DAPRmm<vs<?—>(DWL 

[01 1] ^OflLEDf^^/W^SS, JKl 

[012] |t*Of «L E Df ^/l/-f OSS, «1 
MB. RRBU *«LEDJi*5j;tJ«*2«*(D«lS»^Wf 

[013] **W^e*J&teJ:53Bftxa*r33^t1H^ 

mm 

1 x« 

2 gui 

3 tSLEDlf^ 

4 ^2ti 

5 mm 

6 »ihBI*fc«:#ih»K 

7 Ml^ft 

8 fSfe (R) SSftMX 

9 tk& (G) ^7t®m 

10 *ffe (B) f£3fciljf?f 

11 ?Wflb7Vv>*^ (TFT) 

i 2 y— ^/<x^^r > 

1 3 h/^X^-f >- 

l 4 MISS A p 

15 K 

1 6 m^&u 

17 (g^&K£|lJ£-J-5n — 

1 8 ftffi 

1 9 Xr-^ 

2 o MKfr— «Wfc«rt-5 P-/ug|5 

2 1 p-;u{f|J 

2 2 gliffit^2tS^gt§^ 
2 3 fSWSiiJl 



2 4 yt-mm&m 

2 5 7 

2 6 l/— i^— 




[mi o] 



[mil] 



